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(54) NOISE PREVENTING DEVICE FOR POWER INVERTER 

(57)Abstract: 

PURPOSE: To downsize a noise filter for a power 
inverter, to downsize the device and to reduce a cost. 
CONSTITUTION: Pimary winding of a transformer PT is 
connected across a smoothing capacitor CD through a 
DC blocking capacitor Cc1, ripple voltage of the 
smoothing capacitor CD is applied to the primary 
winding, and the current ILi having phase to offset ripple 
current of a filter-reactor Lf2 is taken out of the 
secondary side of the transformer PT though a noise cut 
capacitor Cc2 and a reactor Li and is supplied to a d.c. 
power terminal of the filter- reactor Lf2. 
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* NOTICES * 

JPO and NCIP1 are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The power inverter circuit which uses a direct-current bus-bar as an input line or an 
output line, an LC filter with the filter capacitor connected to said direct-current bus-bar 
between the filter reactor inserted in the serial, and said direct-current bus-bar, In the power 
converter equipped with the smoothing capacitor connected between said direct-current bus- 
bars between this LC filter and said power inverter circuit The ripple current which flows to said 
filter reactor using the ripple voltage or the ripple current generated in said smoothing capacitor, 
and the current of the almost equal opposite phase of magnitude are generated. The noise 
arrester of the power converter characterized by having a noise prevention current generating 
means to pour into said power inverter circuit of said filter reactor, and the terminal by the side 
of reverse. 

[Claim 2] It is the noise arrester of the power converter characterized by said noise prevention 
current generating means generating the current of said opposite phase in a noise arrester 
according to claim 1 using a reactor and a transformer. 

[Claim 3] It is the noise arrester of the power converter characterized by said noise prevention 
current generating means generating the current of said opposite phase in a noise arrester 
according to claim 1 using a current transformer. 

[Claim 4] It is the noise arrester of the power converter characterized by said noise prevention 
current generating means generating the current of said opposite phase in transformer loess in a 
noise arrester according to claim 1 using electronic circuitries, such as an operation widening 
machine. 

[Claim 5] An LC filter with forward [ of the power inverter circuit which uses a direct-current 
bus-bar as an input line or an output line, and said direct-current bus-bar ], and two serial filter 
capacitors connected to two negative lines between the filter reactor inserted in the serial, 
respectively, and said direct-current bus-bar, In the power converter which was equipped with 
the smoothing capacitor connected between said direct-current bus-bars between this LC filter 
and said power inverter circuit, and considered the mutual node of said two filter capacitors as 
the ground The ripple current which flows to said filter reactor using the ripple voltage or the 
ripple current generated between said smoothing capacitors and said grounds, and the current of 
the almost equal opposite phase of magnitude are generated. The noise arrester of the power 
converter characterized by having a noise prevention current generating means to pour into said 
power inverter circuit of said filter reactor, and the terminal by the side of reverse. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment which reduces the ripple noise 
generated in the interior, such as the power converter using switching of a transistor etc., for 
example, the transistor inverter for motor adjustable speed, switching power supply, RF 
induction, and a dielectric heating power source. In addition, in each drawing, the same sign 
shows the same or a considerable part below. 
[0002] 

[Description of the Prior Art] Drawing 9 is the block diagram showing an example of the 
conventional power converter. With this drawing, a Prior art is explained using drawing 10 
described below below. As for the DC power supply of an electrical potential difference E, and 2, 
in drawing 8 , 1 is [ the inverter as a power inverter circuit and 3 ] loads. Moreover, similarly the 
filter reactor with which Lf 1 and Lf2 constitute a noise filter 4, and Cf1 and Cf2 are filter 
capacitors. Moreover, the power-source smoothing capacitors Q1-Q4 of CD are the transistors 
as a switching element. 

[0003] Next, drawing 10 shows the wave of the important section of drawing 9 of operation. It 
sets to drawing 10 and is VQ14. It is the electrical potential difference of transistors Q1 and Q4 
VQ23 VCD shows the electrical potential difference of smoothing capacitor CD for the electrical 
potential difference of transistors Q2 and Q3, respectively. Moreover, Vfc1 and Vfc2 Each 
electrical potential difference of the filter capacitors Cf 1 and Cf2 of a noise filter 4 is shown, ICD 
shows the current of smoothing capacitor CD, and it is ILf 1 and ILf2. Each current of filter 
reactors Lf 1 and Lf2 is shown, and it is IO. The load current is shown. 

[0004] By the way, an inverter as shown in drawing 9 is the load current IO of drawing 10 about 
the direct current E of several 1 00 V of a power source 1 . It changes into an alternating current 
so that it may be shown. In this example, when transistors Q1 and Q4, and Q1 and Q2 turn on 
and turn off by turns, the ac output has been obtained. Although based also on the property of a 
load 3 in that case, a wave-like current as shown in ICD of drawing 10 flows to smoothing 
capacitor CD. By reactance 1 / 2pif-C of this current ICD and Capacitor CD (f: a frequency, 
capacity of the C:capacitor CD), ripple voltage as shown in VCD of drawing 1 0 occurs to the 
both ends of smoothing capacitor CD. 

[0005] since such ripple voltage is impressed to a power source 1, or it becomes an electric 
wave and a surrounding device is affected — being legal (Electrical Appliance and Material 
Control Law, CISPR, etc.) — the value of the ripple voltage is restricted. Then, in order to 
reduce this ripple voltage conventionally, the filter 4 as shown in drawing 9 was added between 
the inverter 2 and the power source 1 . 
[0006] 

[Problem(s) to be Solved by the Invention] In order to reduce the ripple voltage generated by 
turning on and off of the switching transistor of a power converter as mentioned above, a noise 
filter is usually required. However, as an inclination of the latest power converter, there is a 
motion which is going to transpose the electrolytic capacitor which was being used 
conventionally to a film capacitor for maintenance mitigation of smoothing capacitor CD. in this 
case, since capacity per filter capacitor is not made greatly as an electrolytic capacitor, in order 
are alike as usual and to control ripple voltage, multistage-ization of a noise filter is needed. 
Moreover, in the case of a mass converter, since the load current flows also to a filter reactor, a 
reactor coil must be made thick, a filter reactor large-sized-izes or use of the active filter using 
expensive high-pressure high current components (a transistor, IGBT, etc.) etc. is needed. The 
whole equipment large-sized-izes by these reasons, and there is a problem that cost increases. 
[0007] Then, the technical problem of this invention is [0008] in offering the noise arrester of the 
power converter which can fully achieve a filter operation with the components of the magnitude 
of 1 /several 10 of the conventional filter component part, and miniaturizes the conventional filter 
only paying attention to the ripple component of a smoothing capacitor, or can use a multistage 
filter as an one-step filter. . [Means for Solving the Problem] In order to solve the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2005/08/25 



JP,05-219758,A [DETAILED DESCRIPTION] 



2/5 s<— is 



aforementioned technical problem, the noise arrester of claim 1 The power inverter circuit which 
uses a direct-current bus-bar as an input line or an output line (inverter 2 etc.). An LC filter with 
the filter capacitors (Cf2 etc.) connected to said direct-current bus-bar between the filter 
reactor inserted in the serial, and said direct-current bus-bars (Lf2 etc.) (noise filter 4 etc.), In 
the power converter equipped with the smoothing capacitors (CD etc.) connected between said 
direct-current bus-bars between this LC filter and said power inverter circuit The ripple current 
which flows to said filter reactor using the ripple voltage or the ripple current generated in said 
smoothing capacitor, and the current of the almost equal opposite phase of magnitude are 
generated. It should have a noise prevention current generating means to pour into said power 
inverter circuit of said filter reactor, and the terminal by the side of reverse. 
[0009] Moreover, it is made for said noise prevention current generating means to generate the 
current of an opposite phase in a noise arrester according to claim 1 in the noise arrester of 
claim 2 using a reactor and transformers (PT etc.). Moreover, it is made for said noise prevention 
current generating means to generate the current of an opposite phase in a noise arrester 
according to claim 1 in the noise arrester of claim 3 using current transformers (CT etc.). 
[0010] Moreover, it is made for said noise prevention current generating means to generate the 
current of an opposite phase by transformer loess in a noise arrester according to claim 1 in the 
noise arrester of claim 4 using electronic circuitries, such as operation widening machines (OP1 
etc.). Moreover, the power inverter circuit where the noise arrester of claim 5 uses a direct- 
current bus-bar as an input line or an output line (inverter 2 etc.), An LC filter with forward [ of 
said direct-current bus-bar ], and the filter capacitors (Cf3, Cf4, etc.) of 2 serials connected to 
two negative lines between the filter reactor inserted in the serial, respectively, and said direct- 
current bus-bars (Lf3 etc.), In the power converter which was equipped with the smoothing 
capacitors (CD etc.) connected between said direct-current bus-bars between this LC filter and 
said power inverter circuit, and considered the mutual node of said two filter capacitors as the 
ground The ripple current which flows to said filter reactor using the ripple voltage or the ripple 
current generated between said smoothing capacitors and said grounds, and the current of the 
almost equal opposite phase of magnitude are generated. It should have noise prevention current 
generating means (noise prevention circuit 51 etc.) to pour into said power inverter circuit of 
said filter reactor, and the terminal by the side of reverse. 
[0011] 

[Function] The ripple current which flows to a filter reactor, and the current of the almost equal 
opposite phase of magnitude are generated using the ripple voltage or the ripple current 
generated in a smoothing capacitor, the equipment which pours this current into a filter circuit is 
added to a power converter, and ripple voltage of a filter capacitor is set to about 0. 
[0012] 

[Example] Drawing 1 is the circuit diagram showing the configuration of the power converter as 
an example of invention in connection with claims 1 and 2, and this drawing is the example which 
applied the noise prevention circuit 5 by this invention to the inverter 2 of d rawing 9 . Moreover, 
drawing 2 is the wave form chart of the important section of drawing 1 of operation. In drawing 
1 , about the switching operation of an inverter 2, it is the same as drawing 9 , and an electrical 
potential difference like VCD of drawing 2 is impressed to smoothing capacitor CD by ON of 
transistors Q1-Q4, and OFF. 

[0013] By the way, in the noise prevention circuit 5 in drawing 1 , through the direct-current 
part cut capacitor Cc 1 for making that input point a into the power-source positive-electrode P 
side of smoothing capacitor CD, removing a direct-current-voltage component, and obtaining 
only a ripple component, said input point a is connected to the end by the side of [ Transformer 
PT ] primary, and the other end c by the side of [ this ] primary is connected to the power- 
source negative-electrode N side. Furthermore, the end c of the secondary of Transformer PT is 
connected to the power-source negative-electrode N side, and the other end of this secondary 
serves as the outputting point b through the direct-current part cut capacitor Cc 2 and Reactor 
Li, and is connected at the node of a filter reactor Lf2 and a filter capacitor Cf2. 
[0014] When such a noise prevention circuit 5 is added, only the ripple voltage component of 
VCD generated in smoothing capacitor CD is VPT1 of dr aw ing 2 to a primary Transformer PT 
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side. It is impressed like. If Transformer PT is connected in that case so that the primary polarity 
[ secondary ] of Transformer PT may be reversed, the secondary voltage waveform of PT will be 
VPT2 of drawing 2 . It becomes like. Such an electrical potential difference VPT2 When 
impressed through the direct-current cut capacitor Cc 2 and Reactor Li to a filter capacitor Cf2, 
it is the current ILf2 of a filter reactor Lf2 like ILi which shows Reactor Li to the flowing current 
and drawing 2 . A ripple component and a polarity become reverse. If the value of Reactor Li and 
the transformation ratio of Transformer PT are chosen suitably here, it can be made ILi=- (ripple 
component of ILf2). Therefore, current which flows into a filter capacitor Cf2 (ILi+ILf2) An 
oscillating component can be lost as shown in drawing 2 . consequently, the ripple voltage by the 
switching generated in smoothing capacitor CD — electrical potential difference Vcf2 of a filter 
capacitor Cf2 **** — it stops occurring like drawing 2 

[0015] Drawing 3 shows the configuration of the noise prevention circuit 5 as an example of 
invention in connection with claims 1 and 3. A different place from the noise prevention circuit 5 
of drawing 1 in drawing 3 uses a current transformer CT instead of Transformer PT, the current 
transformer CT only carried out primary side (input-point a side) migration, and the location of 
the principle of operation of Reactor Li is the same as that of draw ing 1 . Next, drawing 4 is the 
block diagram of the noise prevention circuit 5 as another example of invention in connection 
with claims 1 and 3. To having used the ripple voltage of smoothing capacitor CD in drawing 3 , in 
drawing 4 , directly, the ripple current of smoothing capacitor CD is passed to a primary a 
current transformer CT side, and is taken out from the secondary. In the case of this drawing 4 , 
Reactor Li and DC cut capacitor Cc 1 are omissible. 

[0016] Drawing 5 is the block diagram of the noise prevention circuit 5 as an example of 
invention in connection with claims 1 and 4. In this drawing 5 R> 5, the operational amplifier OP1 
is used instead of the transformer PT in drawing 1 . R1 and R2 are resistance. This OP1 The 
inversed amplifier 6 is formed by R1 and R2. As the principle of operation of this drawing 4 R> 4, 
the oscillating voltage component of smoothing capacitor CD appears in the both ends of 
resistance R1, and serves as an input of an inversed amplifier 6. the secondary wave of the 
transformer PT which the output of an inversed amplifier 6 is connected to the direct-current 
part cut capacitor Cc 2, and showed the electrical potential difference of this point to drawing 2 
— VPT2 It becomes equivalence. And the same actuation as drawing 1 is performed. 
[0017] Drawing 6 is the circuit diagram showing the important section configuration of the power 
converter as an example of invention in connection with claim 5. That is, although drawing 1 - 
drawing 5 are the examples in the case of removing the ripple component (normal mode noise) 
generated only in one side of smoothing capacitor CD, drawing 6 shows the example in the case 
of removing the ripple component (common mode noise) generated between the both sides of 
smoothing capacitor CD, and the frame ground (body ground) FG. 

[0018] A filter reactor with the coil with which 51 passes a noise prevention circuit and Lf3 
passes the current of the direct-current bus-bar by the side of the power-source positive 
electrode P and the current of the direct-current bus-bar by the side of the power-source 
negative electrode N in drawing 6 , respectively, and Cf3 and Cf4 are the filter capacitors of a 
series connection, and the mutual node of these two filter capacitors Cf3 and Cf4 is combined 
with the frame ground FG. In addition, Cs is straight capacitance ****(ed) as having been formed 
between the mutual node of transistors Q1 and Q2, and the frame ground FG. 
[0019] Moreover, it sets in the noise prevention circuit 51 of drawing 6 , and is Cc1 1. DC cut 
capacitor by the side of [ Transformer PT ] primary, and Cc21 and Cc22 Similarly it is DC cut 
capacitor of the secondary of Transformer PT. In this example, the input point a of the noise 
prevention circuit 51 is connected to the negative-electrode bus-bar N side of smoothing 
capacitor CD, and, similarly the outputting points b1 and b2 of this noise prevention circuit 51 
are connected to the power-source negative-electrode N side of a filter capacitor Cf4 the 
current positive-electrode P side of a filter capacitor Cf3, respectively. Moreover, the mutual 
node c of a primary the transformer PT in this noise prevention circuit 51 side and a secondary 
is connected to the frame ground FG. 

[0020] Drawing 7 shows the important section wave of drawing 6 , and sets it to drawing 7 . VQ1 
sequentially from a top the electrical potential difference of a transistor Q1 In VQ2, ICS the 
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electrical potential difference of a transistor Q2 the current of SUTORE capacitor loess Cs In 
VCS, VCD the electrical potential difference of this SUTORE capacitor loess Cs each potential 
of the two poles of smoothing capacitor CD VPT2 It is the secondary electrical potential 
difference of Transformer PT IL.i1 and IU2, respectively each output current of the outputting 
points b1 and b2 of the noise prevention circuit 51 ILi31 and ILi32 each current of the power- 
source forward of a filter reactor Lf3, and a negative-electrode side bus-bar Vcf3-Vcf4 
Electrical potential difference Vcf3 of a filter capacitor Cf3 Electrical potential difference Vcf4 of 
a filter capacitor Cf4 A difference (that is, the power-source forward of this filter capacitor 
section, the electrical potential difference between negative electrodes P and N) is shown, 
respectively. 

[0021] In drawing 6 , since the transistors Q1 and Q2 of an inverter 2 generate heat, it insulates 
and they are attached in a heat sink. This heat sink is connected with the frame ground FG of a 
power converter in that case. Since Q1, Q2, and FG are insulated, a kind of capacitor Cs 
(SUTORE capacitor loess) is formed here. If transistors Q1 and Q2 furthermore perform ON and 
OFF actuation, it is this SUTORE capacitor loess Cs. The charge and discharge current Ics 
shown in drawing 7 flows, and an electrical potential difference Vcs occurs like ^awmg.7 . It 
becomes a wave as shows the smoothing capacitor electrical potential difference VCD to 
drawing 7 with this electrical potential difference Vcs. In order to dedicate this electrical 
potential difference to a legal-restrictions value, in the former, the mass noise filter which 
consists of a filter reactor Lf3 and filter capacitors Cf3 and Cf4 was used. However, by applying 
the noise prevention circuit 51 like drawing 6 , a noise can be prevented by the same principle as 
drawing 1 R> 1. 

[0022] Drawing 8 is the circuit diagram showing the important section configuration of the power 
converter as an example with which invention in connection with claims 1-4 differs further, and 
this drawing 8 shows the case where this invention is applied to the output side of a power 
converter. The rectifier circuit which 14 rectifies the output of an inverter 2 in this drawing, and 
is given to a load 3, and in this rectifier circuit 14, Tr is Di1 and a transformer and Di2 are 
rectifiers. In this case, smoothing capacitor CD is the same as arrangement when it was 
prepared in the output side of the rectifier as a power converter, and the noise filter which 
consists of a filter reactor Lf2 and a filter capacitor Cf2 was prepared in the load side of 
smoothing capacitor CD, and the relative configuration of these smoothing capacitor CD and 
noise filters Lf2 and Cf2 transposes the input section of the inverter 2 of drawjng_1 to the 
output section of rectifiers Di1 and Di2 and it transposes DC power supply 1 of drawjng 1 to a 
load 3, respectively. 

[0023] In this case, the alternating voltage generated with the inverter 2 is changed into a direct 
current through Transformer Tr and rectifiers DM and Di2. The capacitor C which carries out 
smooth [ of the ripple voltage ] in that case [0024] Although D is required, it is [Problem(s) to be 
Solved by the Invention]. As shown, when coming out and changing a load 3 periodically by film 
capacitor-ization of smoothing capacitor CD, the ripple of this smoothing capacitor CD poses a 
problem. Then, by applying the noise prevention circuit 5 to a rectifier circuit 14, a noise can be 
prevented by the same principle as drawing 1 . 
[0025] 

[Effect of the Invention] In the conventional power converter, when ** ripple voltage is large, 
multistage connection of the filter was made and the ripple is removed. 

** If the load current becomes large, a filter reactor will also be enlarged, or use the active filter 
using a high-pressure high current active element. 

[0026] It receives having caused large-sized-izing and a cost rise of equipment, since it seemed 
that it said. According to this invention, its attention is paid only to the ripple component (V 
several [ Electrical potential difference ] currents several 10mA) of a smoothing capacitor. Since 
the current which negates the ripple current of a filter reactor is taken out from this ripple 
component and it was made to pour into the power inverter circuit of a filter reactor, and the 
near terminal of reverse, the ripple removal effectiveness equivalent to the filter conventional 
with the components of the magnitude of 1 /several 10 of the conventional filter is acquired. 
Therefore, reduction of cost and the miniaturization of equipment can be measured. 
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[Brief Description of the Drawings] 

fD rawing 1] The circuit diagram showing the configuration of the power converter as an example 
of invention in connection with claims 1 and 2 

fD rawing 2] The wave form chart of the important section of drawing 1 

fD rawing 3] The block diagram of the noise prevention circuit as an example of invention in 

connection with claims 1 and 3 

[ P ra wing 4] The block diagram of the noise prevention circuit as another example of invention in 
connection with claims 1 and 3 

fPrawing 5] The block diagram of the noise prevention circuit as an example of invention in 
connection with claims 1 and 4 

fPrawing 6] The circuit diagram showing the important section configuration of the power 

converter as an example of invention in connection with claim 5 

[P rawing 7] The wave form chart of the important section of drawing 6 

[Prawing 8] The circuit diagram showing the important section configuration of the power 

converter as an example with which invention in connection with claims 1-4 differs further 

[Prawing 9] The conventional circuit diagram corresponding to drawing 1 

[Prawing 1 0] The wave form chart of the important section of drawing 9 

[Pescription of Notations] 

1 PC Power Supply 

2 Inverter 

3 Load 

4 Noise Filter 

5 Noise Prevention Circuit 

6 Reversal Widening Machine 
14 Rectifier Circuit 

51 Noise Prevention Circuit 

CP Smoothing capacitor 

Lf2 Filter reactor 

Lf3 Filter reactor 

Cf2 Filter capacitor 

Cf3 Filter capacitor 

Cf4 Filter capacitor 

PT Transformer 

CT Current transformer 

OP1 Operation widening machine 

R1 Resistance 

R2 Resistance 

Li Reactor 

Cc1 PC cut capacitor 
Cc1 1 PC cut capacitor 
Cc2 PC cut capacitor 
Cc21 PC cut capacitor 
Cc22 PC cut capacitor 
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DRAWINGS 
[Drawing 1] 
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[Drawing 6] 
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M^T«E*oa*&KWr*. H8l:*ViTlf4tEEE 

J*.-T«7 W JP* U hJP, CM, C f 2ttf^ U < 7 4 )V 
$u ^fcCDHiii?ia >^>^Q 

[ 0 0 0 3] 1 0 \*W 9 ©B«CD»fls*ra**'r 

t>©T&5. 01 0fc£t>T, VQ1'4 «h^>S*;*^Q 
l£Q4©*JEE£, VQ23 lih7>y7^Q2tQ30 
mJE£, VCDI4¥»3 >7>^CD0iE$*^it. 
SfcVfcl, Vfc2 \1J t X7 4 )V9 4<K>7 4 )V*n 
>tCfl, C f2©^n^*l<DmjE£^U, ICDte¥?i=3 
>x>"frCD<D*«£iKl/, ILfl, ILf2 H7^;^U 
T^WULfl, Lf2CD^^©H^£^b, IOteftffim 

[0004] 1 2i^TS9tc:^-r«ka^-r wt— . 
i ©& i o o wmwimffiE ^iiocDft^m^ 

10 fcit^^lcSl^fSo C©Mt?tth7>^ 
X^Ql, Q4tQl, Q2WIl:*>,t7tS: 

m 1 0 © I CD£5TC*f & 5 te&M 
u y^y^c v\zffi.tiz> 0 ^otli cd^s >-r >**c 

DO'J7^^>Xl/27tf • C ( f : fflifift, C:3 
/f>D-CDC!)§l) J: D . 010 <DVZd\Z^-r 

[ 0 0 0 5 ] £©J;5&iJ ^^«E^«fl[ 1 fcHUnsn 

(m^m^^m, cispr^) woy^tE© 

{SM-T £fc#>lc0 9 twt«fc5ft7^^^ 4 «r-f >A-« 
* 2 i:«aS 1 ©Mfc-ttiHbT^fc.- 
[ 0 0 0 6 ] 

[»W*5*»l/J;5 frsPIS] IUISOJ:5i:«*M 

u 7)\,&m&Mn-t2>itib\z\z.. mn. j^xv* 

L>T, ¥Ha >x >-^CD©^^^^cD^e6, ^^^^ 
UT^fcii^ >r>f^7^^A3 >f>lM:IiA 

«fc»U7^ h;u#«s&*< bfctttitffeer, ^^jp 

^ U7^ hJU3^*)Pflsb^D. «ffifri£ff*m$f£3i^ 
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3 

(h^>^**, I GBT^) tem^KiT Z'rJ ~f74 

[ooo7] *rc-r?c<D%m<D®im\z. w-mny^fy^ 

[0 0 0 8] o 

xttajrt«£:*r*«;*j£»iEi& <-r >/^-^ 2& £) , 

>x>** (Cf2fc£) t^)t^LC7^^ (y^X7 

ona©MEB[«*«pfl«c»«snfc¥»3>5 s >-^ (c 

[ 0 0 0 9 ] *fc»*«2 ©y XWlfcKBTtt. 

311 KEftoy-f Xtt±SR£*3t>-T\ taiey *f xifcit 

^Tffiti^ 5 KITS. Sfelf^ 

3« 3 ©y-r xifcjkgeTte, i KB$&<z>y xw 

[0 0 10] *fc»*«4oy^XBJk8ITtt, 

ancE«©y-f XBiiifc^^r, ttrfsy <xi&it 

«*ffi5S£^&tt*l!tiirtJgi (OPl&^) ^©H^ESS 

skt*. ^feif*^ 5 o/<XB&±^g«, iiii 

, ItElSflEttttOiE. *0>2»K:***aiK:#A 

^^}*JBK$nfc2"Dit^j07^;i/^a (Cf3, 

Cf4fc£) t^^LC7^^, C 7^ ild 

B2 m @ ss <t © m © me b tft#& n k »m s n fc ¥ 

m^>?>V (CD&£) , m&2~D<Dy J )l 

5S»M0MS^4L, WE?* MUOtitrE 
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<y -fXBfritlel&S lfc£) ^I^fet>©<ht 
[0011] 

:/JMi**JBH. 7 4 x )7 & Y)V\zWLtlZ> U X;i^ 

inib, 7 * ))/?zi>7 : > J #<DV7)i>mE.*te&o\zT 

10 [0012] 

HittM*gi&£tf2£Ht>«xH®s>i 

(D0«E3 9 o-r >A-^ 2 y -f XEfritls] 

ifrf£&?&0-e&£<, w i ic«v>Ttt. -f >n—9 2 
[0013] tcz-vw i {c43tt^y-rx^ihiHi^5-e 

20 tt, -tOA*jSa*¥»3 >x>U-CD<0«aSiEaP« 
OM»*y hn >x>-y-Ccl^^bTttlBA^^ 

*je»pt<d i*«<D-fl8fc»«an* c:^ i 

T<D2*«© — J8c tt«aSft«N«|fc««$n,' Z(D2 
%,m<D4&m*mffift* V bu>^>VCc2ii^7 ^ b)l 
L i Sr^bm^^b t&ot, 7 4 )V& l J7 & MP L f 2 

30 [0014] Z.<D£ofcy X®±\Bl&5&tf1to-fZ> 
ts ¥f&3 >?>^CDKS6*LfcVCD©U ^;U«EEfi!c 
^O^^ffSP TO 1 2 O VPT1 CDcfc^tCl^ 

UD$tl«. ^^ISS, «EiPT01*t2*©Stt*»g 
4Bt5ck5 t3Sffi«PT«r«gl3lfcbT^^«, PT©2^ 
^jmflEi^^^EI 2 CDVPT2 CD £ -5 & 3 „ uO^^^i 
JEVPT2 ^fi$it^ y h n >-^>itCc2i U K^L i 

*^UT7>i > ;u^3>7 f >ifCf2^Rijta$n^i, ur 

^ MH. i SWSMtS 2 tC^T I tc, 7 

^ U hJUL f2(0«« I L f 2 oyy;ns»i:Stt 
40 ^i^tC^^o u:T'J7^h;Hi©I, 3£JE§§ PT(D 
^EEit$rjg^lC^^«, I Li = — ( I Lf2<Z)U 

lets c <h^T€^>o ^^T^^r )\<?z> y^y^c 

\l\zWL\~?Z>m>m ( I Li+ I Lf2)(0fiMtic»»BI 2 (C^ 

>x>1^Cf20mEEVcf2 T«E3 2 O «k ^ ^^g^ 

[0 0 15] 0 3 1 i3ck^3 ^K^S^^COH 

ft^tbTcoy-f XBSihIsIK5<D«j«*^-r. 0 3l:is 
50 1 0>y <XB£±[51g§ 5 tl^Siu^^ESP 
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MSCTOlM (Afcjftaftl) #»Lfc«W-C*0 

5 0>8tj£BTfc£. B 3 fc*5V>Ttt¥»3 >x >1tCD 
© U :/;p«ffi£WJflbfc©fcJ*b. 13 4 t*HTtt« 

□ >f>tCDO'J^tl5l$IIS, £afiS§CT<Z) 1 
<E>4§£-, iJ7> MI/L i tDC*7 h 3 Ccl£ 
[ 0 0 1 6 3 0 5 ttfflf*^ 1 4 CRt)$»«0« 

mmthxoy -c x®±ibi® s cob 

fc43tt**EES PT Oft 0 OP 
lt)8lf>TVi4. Rl, R2tt»aT*5. COOPl 

fc»«$tlT45D- C©jSO«EiiB 2 K^bfc*BE» 
PT©2*«*»VPT2 <h^fa<hfc£o f ITiltl^ 20 

[0 0 1 7] B6 tel»3ft«5 fcWfc*3^©*«0dfcb 
[0018] El 6 IC*V*T 5 1 tty -f X®j±m&. L f 3 30 

Cf3. cf4ttift3?«»«o7-< >7 f >iJ-c* 

*Cs«h7>v7^Ql, Q 2 ©JBS t7l/ 
-A^7»l7> H FGtOB!l:»lS3nfci:MSnS7 

[00 19] £fcB 6 XBfrlhlsl&S 1 fc3Sl>T. 

Cell MEgPTCDl*«©DC*y h3>r>^, 40 
Cc21.Cc22 liHi;<JEE8PT©2*lllODC*yh 

3 >^ >-9--c$>^o y -f x®5±m?& 5 1 o 

A*j«att^»3>5 f >iJ-CD©ft«*«N«K:*«* 

*u ^ii;< c©y-rx»±@tt5 i offl*j«b 1 1 b 2 

^0>5 f >^Cf40eaRftSN«C««$ftT^S. £ 
&.£0>y*f XR±lsIK5 1 fc*5W-*«ES§PT© 1 
<h 2^®It(DffiS<D^^^;c |j;7U-A^7^>KFG 
£«ffi$ftTV>*. 
[ 0 0 2 0 ] m 7 12 Bl 6 <£>3lgB&^£?Kb, B7K43H 50 
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T±fr£HtdVQlteh^>i;X*Q 1 OlES, VQ2te 
h7>^X^Q2©«E£, ICStt^hU-*t/V>^ 

tt*. VPT2 ft&JES PT©2^11ES:, I Li 1. I Li 
2 M:** y-f XBSih@iS5 1 (Dffi^^b 1 . b20&ffi 
jjmffi*. I Li 31, I L i 32 7 << )V9 'J 7 # h L f 3 <D 
ttXjE. H@$J#i&atf>#mfflE£, Vcf3 -Vcf4 14 7 -f 
;i^3>5*>-*Cf3G>«JEEVcf3 t7^f ^ 3 > ^ > -tf 
Cf4<Z)«ffiVcf4 t©8 (^^D:07^l/^>f> 
if^omiHiE, ilP, N FS1 coHJEE) £*:*^T. 

[ 0 0 2 1 ] 0 6IC^^T, >A— ^ 2(Dh7>y7 
^Qh Q 2 te$£g*-rsfc&, tt»$ftT»8ft#K:]RD 
ttttSft*. :oi![Mlii^^MI(Z)7U 
-A^70>FFGt^$ns. ::tqi; Q2t 

F Gttlfe8$nT^5©T-I(03 >x >^Cs (X h 
lx — +t/V>^l/7) ##JftSft*. $ei:h7 >5>X 

^t/t^>^^7Cs KB 7 K^r5fett««»E I cstf« 
ft, B 7 (0<k5t::^JEVcs#fB£TS. c gd^je Vcstc 

-f )V9 V79 MPLfS. 7^ JU*3>x>-tf-Cf3, Cf4 

^5ft4**ic;^X7-f;^Sfflv>TVifc. b^b 

y-f XRfihIslK5 1 &BI6 ©ck3 fciBJB-r* C B 

1 ^nionit;^ x^^ih-e^^o 

[ 0 0 2 2] B8 -4 Kmto*»9iO* 6IC- 

^^^^js^jtbTcom^^^^g^^^^^^^'riHi 

JK0B8 tt**W*«**»»«offl*«K:jB 
fflbfc«-S£^*r. HB&&»T 1 4 tt-O/t— * 2 © 
ffi*S»»bTA«3 fc-£*.S8«lIIB* z:<DmWi 
018 1 4 F*HC43^T* T rtth7>X, Dil, DiZliS 

h)l>Li2£7 C\lfrhn.Z> J <i X7 4 

;^#?»3>r>tCD0ft*ill!l:»W&n, ^ ^¥ 
iD>T>tCDt^X7^J^Lf2, Cf2£tf>t§2t 
SESte. H 1 >A-^ 2 ©A*»*8»»D il, D 
i2©HJ*«fc, B 1 <Ditift«ilI 1 Z&ffi 3 fc, 

[0023] c (Dilute, <>;t-^2f:j;oT^ib 
fc«ME* K5>XT r ^SIIIDil, Di2«:^bit 

[ 0 0 2 4] D^It*?»5*, 

[.«w^*»bjk5 t-r**«] T^b^ck-p \z*m^ 

>T>1^CD<D7^JU3 >^>^^k^<t 0 , ^tfr 3 rt* 

^^raattts. 1 4 tcy< xb&±ihik 

5 .fcjgffl-rscttccko, BitRiaosifciDy^ 
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X £ Witt* * E £ #"C ^ * • 
[0 0 2 5] 

[0 0 2 6] 

h±#fta^T^fcOlc#U. *Sg^HJ:ti«¥»3> 10 
5 ; >^0 , jyjHSc^ (SffiTSV, liJUTSlOmA) 

So 

[0®<Z>«M|ifcBi91] 

[SI] 1 *5ct^2 ^Ht)S%^omg^<hLT 20 

O ^ tl O $ £ ^-T IeI & 0 

[02] 0 1 CD^S$Oi£j£0 

[@31JS*^ 1 ^cfctf 3 (cPI^S^^O^Jg^JtbT 
CD y -f XB&ltle]&&(D*S§fi£0 
[04] fi2fc3® l *5<fctf3 \zmt>Z>§£WV>%le>^faM£. 

[05] It*^ fccfctf 4 KliibS^O^ffiflJtbT 

[06] |f^^5 J3iit>S^^Oll^0lii:bTOm^^ 
&ge<D3fg&&fi)c£^-riHlK0 30 
[0 7] 0 6 <Dm®<DfemW 
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[08] mjftmi~~4izMt>z>&m<o2 ztzmtezmm 



[09] 01 i£*t&-f 


[01 0] 09<Dfi»©»^0 


[##<Di&iJ8] 


1 




2 




3 




4 




5 




6 


i-*- U ' I m** 


1 4 




5 1 


X 1 X^ J** 1 ■ * 


C D 




L 12 




L f3 




C f 2 


-7 v )l/ ^ :n > *=r > it 


C f3 


✓ *1 ^ f ^ ^ S ^ 


U I 4 


-7 v lb •n V V *H" 


P T 




C T 




O P 1 


^#it ma 


R 1 




R 2 




L i 




Ccl 




Cell 




Cc2 




Cc21 




Cc22 


DC*'; h3>f>f 



[0 1 ] 



[03] 



4 : 




( 6 ) 



4#I8¥5 - 2 1 9 7 5 8 



[02] 



[04 J 



VCD 



VPT2 





Ccz: 



C12 



CT 



"CD 



VCI2« 



[0 5] 



[06] 





FG 



( 7 ) 



M¥5- 2 1 9 7 5 8 



[07) 



[08] 




VCD 



Vpt: 



lLn_JL 

IU2 

IU32 U 



IT 
JL 



"IT 



IT 
JL 



JL 



IT 



IT 

_n_ 



CD 




( 8 ) 



&m¥5 - 2 1 9 7 5 8 



[010] 



VQt* 
VQ23 
10 
I CD 

Vco 



/ — \ r\ 



j — \ r 



-0 

0 






* 







Vcf2© — 




h>i2 



